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The Draft Human Genome
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What Data is Available?

� NCBI assembled annotated genomic contigs
• Genome project data
• Other primary data

� Reference sequences - mRNA, proteins, transcripts

� Genome Scan gene models

� Mapped variation data

� Integrated maps - RH, genetic, cytogenetic, and sequence

� Clustered and mapped expressed sequences

� Links to outside data sources
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How to access it?

Type of query Resource
Sequence Similarity Human genome BLAST
Gene name LocusLink
Map Location Map Viewer
Database ID UniGene
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NCBI 
Homepage

Human Genome Resources
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Genome Sequencing 

Draft Sequence (HTG division)

sonication

Whole BAC insert (or genome)

cloning isolating

assembly

sequencing

GSS division
or trace archive

HTG Division: High Throughput Genome Records

40,000 to > 350,000 bp

phase 1

phase 2

phase 3

HTG

HTG

PRI

Acc = AC008701 gi = 6601005

Acc = AC008701 gi = 6671909

Acc = AC008701 gi = 7328720
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STS Division : Sequence Tagged Sites

� Segment of gene, EST , mRNA or genomic DNA of known 
position (microsatellite)

� PCR with STS primers gives unique product (one per 
genome)

� Basis of Radiation Hybrid Mapping

• UniGene
• Genome Assembly

� Related resource: Electronic PCR

http://www.ncbi.nlm.nih.gov/genome/sts/epcr.cgi
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Electronic PCR

>gi|12597917|gb|AC009453.13|AC009453 Homo sapiens 

GAATTCCTTCAAACCACATTCATAGTGATTGCCTAGTTGGCCTCAATCTAAAG

GTAATTTTTTATTCCCTGTTTGCTAACAATTGTCTCTACGTTGTGCACAAAGA

CAGAAGCTTTCAGAAAGAGACAGGCTGGTTATATTCTTAGATGGTTTAGGACA

TTCAGCAGAAGCAGTCAGTAAATATCCACTAATTCAACATTTGCAGAGGGAGA
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Genethon microsatellite

Results for AFM240ve5

Linkage maps

STS (ePCR) map
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Map Viewer: ePCR Results

Genetic linkage maps

YAC map

NCBI Sequence Maps

GenBank

Contig

STS (ePCR)
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GenBank: NCBI’s Primary Sequence Database

• full release every two months
• incremental and cumulative updates daily
• available only through internet

ftp://ncbi.nlm.nih.gov/genbank/
or

ftp://genbank.sdsc.edu/pub/

Release 126 October2001
13,602,262 Records

14,396,883,064 Nucleotides
80,000 + Species 
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NCBI Derivative Sequence Databases: RefSeq

NCBI Reference Sequences
mRNAs and Proteins

NM_123456 Curated mRNA
NP_123456 Curated Protein
XM_123456 Predicted Transcript
XP_123456 Predicted Protein

Gene Records
NG_123456 Reference Genomic Sequence

Assemblies
NT_123456 Contig (Mouse and Human Genomes)
NC_123455 Chromosome (Microbial Genomes)
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GenBank Sequences  human CFTR

Curated RefSeq Records: NM_, NP_

LOCUS       NM_000492    6159 bp    mRNA            PRI      26-JUL-1999
DEFINITION  Homo sapiens cystic fibrosis transmembrane conductance

regulator(CFTR) mRNA.
ACCESSION   NM_000492

COMMENT  REFSEQ: This reference sequence was derived from M55131.
PROVISIONAL RefSeq: This is a provisional reference sequence
record that has not yet been subject to human review. The final
curated reference sequence record may be somewhat different from
this one.

LOCUS       NP_000483    1480 aa                    PRI      26-JUL-1999
DEFINITION  cystic fibrosis transmembrane conductance regulator.
ACCESSION   NP_000483
PID         g4502785
VERSION     NP_000483.1  GI:4502785
DBSOURCE    REFSEQ: accession NM_000492.1

RefSeq Protein

RefSeq Nucleotide
REFSEQ: This reference sequence was derived from M28668.1,
M55131.1.
On Feb 17, 2000 this sequence version replaced gi:4502784.
Summary: Cystic fibrosis transmembrane conductance regulator is
member 7 of the ATP-binding cassete sub-family C. The protein
functions as a chloride channel and controls the regulation of
other transport pathways. Mutations in this gene cause the
autosomal recessive disorder, cystic fibrosis (CF) and congenital
bilateral aplasia of the vas deferens (CBAVD). Alternative splice
variants have been described, many of which result from mutations
in the CFTR gene.
COMPLETENESS: full length. Reviewed
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Alignment Generated Transcripts: XM_, XP_

mismatch

LOCUS       XM_004980    6128 bp    mRNA            PRI       16-NOV-2000
DEFINITION  Homo sapiens cystic fibrosis transmembrane conductance regulator,

ATP-binding cassette (sub-family C, member 7) (CFTR), mRNA.
ACCESSION   XM_004980
VERSION     XM_004980.3  GI:13631444
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The Evidence Viewer: CFTR and BRCA1
BRCA1 Evidence
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RefSeq Human Contig: NT_

LOCUS      NT_007935 1888399 bp    DNA             CON       16-NOV-2000
DEFINITION Homo sapiens chromosome 7 working draft sequence segment,

complete sequence.
ACCESSION  NT_007935
VERSION    NT_007935.1  GI:11422165
KEYWORDS   HTG.
SOURCE     human.

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi;Mammalia; Eutheria; Primates; Catarrhini;
Hominidae; Homo.

REFERENCE  1  (bases 1 to 1888399)
AUTHORS  International Human Genome Project collaborators.
TITLE    Toward the complete sequence of the human genome
JOURNAL  Unpublished

COMMENT   GENOME ANNOTATION REFSEQ:  NCBI contigs are derived from
assembled genomic sequence data. They may include both 
draft and finished sequence.
COMPLETENESS: not full length.

mRNA            complement(join(1255889..1257642,1258986..1259091,
1259690..1259862,1271619..1271708,1281957..1282112,
1296780..1297028,1309837..1309937,1312742..1312969,
1313881..1314031,1317797..1317876,1320768..1321018,
1321687..1321724,1329492..1329620,1331893..1332616,
1334111..1334197,1336717..1336811,1364895..1365086,
1375727..1375909,1382442..1382534,1384204..1384450,
1387877..1388002,1389139..1389302,1390185..1390274,
1393436..1393651,1415408..1415516,1420187..1420297,
1444403..1444587))
/partial
/gene="CFTR"
/product="cystic fibrosis transmembrane conductance
regulator, ATP-binding cassette (sub-family C, member 7)"
/transcript_id="XM_004980.1"
/db_xref="LocusID:1080"
/db_xref="MIM:602421"
/note="derived by automated computational analysis using
gene prediction method: Acembly. Supporting evidence
includes similarity to: 9 proteins, 1 mRNAs See details in
AceView"

gene            complement(1255889..1444587)
/gene="CFTR"
/note="CF; MRP7; ABC35; ABCC7"
/db_xref="LocusID:1080"                

CONTIG      join(AC073042.3:1155..2680,gap(100),AC074390.2:119526..151445,
gap(100),AC074390.2:1..5245,gap(100),
complement(AC074390.2:17705..23645),gap(100),
AC074390.2:97658..119425,AC073042.3:106479..121155,
AC074390.2:164226..165036,AC073042.3:70628..79503,gap(100),
AC073042.3:4627..6382,gap(100),AC073042.3:2781..4526,gap(100),
complement(AC073042.3:183627..209083),gap(100),
AC073042.3:79604..88622,gap(100),AC073042.3:139234..160437,
gap(100),complement(AC073042.3:6483..8319),gap(100),
complement(AC073042.3:39354..45372),gap(100),
complement(AC073042.3:21461..24064),gap(100),
AC074390.2:156347..160294,gap(100),
complement(AC074390.2:5346..10750),gap(100),
complement(AC074390.2:153911..156246),gap(100),
complement(AC074390.2:23746..32402),gap(100),
complement(AC074390.2:151546..153810),gap(100),
complement(AC074390.2:57277..75275),gap(100),
complement(AC074390.2:75376..97557),gap(100),            

Reordering draft sequence
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Graphical Sequence View of Contig 

CFTR Region
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Map View of
RefSeqs

NM_

XM_

NT_
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RefSeq Genome Records: NG_
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Other NCBI Derivative Databases

UniGene - gene oriented expressed sequence
clusters

LocusLink - central resource and interface for 
known genes

1
&
%
,

EST Division: Expressed Sequence Tags

80-100,000 RNA 
gene products

nucleus
30,000 
genes

80-100,000 unique
cDNA clones in library

- isolate unique clones 
-sequence once
from each end

make cDNA 
library

5’

3’
>IMAGE:275615 3’, mRNA sequence
NNTCAAGTTTTATGATTTATTTAACTTGTGGAACAAAAATAAACCAGATTAACCACAACCATGCCTTACT
TTATCAAATGTATAAGANGTAAATATGAATCTTATATGACAAAATGTTTCATTCATTATAACAAATTTCC
AATAATCCTGTCAATNATATTTCTAAATTTTCCCCCAAATTCTAAGCAGAGTATGTAAATTGGAAGTTAA
CTTATGCACGCTTAACTATCTTAACAAGCTTTGAGTGCAAGAGATTGANGAGTTCAAATCTGACCAAGAT
GTTGATGTTGGATAAGAGAATTCTCTGCTCCCCACCTCTANGTTGCCAGCCCTC

>IMAGE:275615 5’ mRNA sequence
GACAGCATTCGGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCC
TGGAGGTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATCCAGCAGAGAATGGAAAGTCAAAT
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGGAGAGA
GAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACAC
TGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTTGAACCATGTNGACTTTGTCACAGNCCC
AAGTTNAGTTTAAGTGGGNATCGAGACATGTAAGGCAGGCATCATGGGAGGTTTTGAAGNATGCCGCNTT
TTGGATTGGGATGAATTCCAAATTTCTGGTTTGCTTGNTTTTTTAATATTGGATATGCTTTTG
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EST hits INPP1 mRNA

INPP1 mRNA
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A gene-oriented view of sequence entries

•MegaBlast based automated sequence clustering

•Nonredundant set of gene oriented clusters

•Each cluster a unique gene

•Information on tissue types and map locations

•Includes well-characterized genes and novel ESTs

•Useful for gene discovery and selection of mapping 

reagents

http://www.ncbi.nlm.nih.gov/UniGene/

What is UniGene?
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Hs UniGene Statistics

64,436 mRNAs + gene CDSs
1,137,040     EST, 3’reads
1,215,789     EST, 5’reads
+  597,535     EST, other/unknown
----------
3,014,800    total sequences in clusters

Final Number of Clusters (sets)
===============================

sets total

20,213   sets contain at least one known gene
95,519   sets contain at least one EST
19,158  sets contain both genes and ESTs

UniGene Build 144
Nov. 20th, 2001

96,574

80% uncharacterized transcripts
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UniGene Collections Sept 26, 2001

Sequences Clusters
Animals

Homo sapiens human 3,014,800 96,574 

Mus musculus mouse 1,825,043 89,242

Rattus norvegicus rat 298,003 59,265

Danio rerio zebrafish 56,938 10,642
Bos taurus cow 87,310 7,367

Xenopus laevis frog 58,133 11,984

Plants
Arabidopsis thaliana thale cress 131,068 25,997

Oryzia sativa rice 47,841 12,836

Triticum aestivum wheat 31,826 2,744

Hordeum vulgare barley 34,812 4,041

Zea mays maize (corn) 69,231 7,161 



15

1
&
%
,

Cluster Hs.32309
Links and Homology
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Cluster Hs.32309
Mapping Data
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Cluster Hs.32309
Expression Data
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Cluster Hs.32309 
Sequences
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LocusLink

A single query interface to …

•Sequences
- RefSeqs
- GenBank

•Maps – the Human Genome Map
- RH
- Cytogenetic
-Assembled Genomic Sequence

•Genome annotations
•Entrez links

inositol polyphosphate 1 phosphataseOMIM

RefSeq

GenBank Accessions

dbSNP

UniGene

Full report

PubMed

HomoloGene

Map Viewer

Available for
Hs human

Mm mouse

Rn rat

Dr zebrafish

Dm fruit fly
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Locus
Report

Links:
pm PubMed

mv MapViewer

sv Sequence Viewer

ev Evidence Viewer

BL BLASTLink
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Polymorphisms from DB SNP
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Advanced Protein Neighbors: BLink INPP1
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Related Structures

cowrat
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Modeling Template
for Human INPP1

Thr 228
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CDD: Inositol monophophastase Domain

Thr228

Conserved Asp
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Human Genome Map Viewer
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GenBank

Contig

STS

EST

SNP

Genes

Map View INPP1 SEQUENCE MAPS
•Clone
•Contig
•UniGene (EST)
•GenBank
•GenomeScan 
•Gene_Sequence
•STS
•Variation
CYTOGENETIC MAPS
•Ideogram
•FISHClone
•Genes_Cytogenetic
•Mitelman
•Morbid
GENETIC_LINKAGE_MAPS
•Genethon
•Marshfield
RADIATION_HYBRID_MAPS
•GeneMap99_G3
•GeneMap99_GB4
•NCBI_RH
•Stanford_G3
•Whitehead_RH
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INPP1 
Zooming In

Contig

GenBank

STS

SNP
Genes
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Finding the Human Prestin Gene
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Standard BLAST Output

Results against nr(nt) Results against HTG



23

1
&
%
,

Searching the Human Genome

>gi|12188917|emb|AJ303372.1|RNO303372 Rattus norvegicus mRNA

ATGGATCATGCTGAAGAAAATGAAATTCCTGCAGAGACTCAGAAGTACCTCGTGGAAAGGCCT

GTCATCCGGTCCTCCAGGAGAGGCTGCACGTCAAGGACAAAGTCACAGACTCCATCGGGGATA

GCAGGCATTCACGTGCACTCCTAAAAAAGTAAGAAACATCATCTACATGTTCTTGCCCATCAC

TTGCCAGCATATAAATTCAAGGAGTATGTGCTGGGTGACTTGGTCTCGGGCATAAGCACTGGG

AGCTCCCCCAAGGCTTAGCCTTCGCGATGCTGGCAGCTGTGCCTCCGGTGTTCGGCCTGTACT
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BLAST Results

13 hits to one contig

Human Genome Database
3120 contigs

2.9 billion letters



24

1
&
%
,

Genomic Context of BLAST Hits

Genes

Genome Scan
Models

EST hits

Contig

GenBank
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Fanconi Renal Syndrome

Finding a candidate gene
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Fanconi Renal Syndrome

D15S182 and D15S143
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Map Viewer
Display

ePCR results (bp)

Marshfield map (cM)

Annotated Genes (bp)
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Finding Map Location

D15S182 OR D15S143 

Genetic Map ePCR- sequence map

Sequence Maps

Annotated Genes - master

EST hits (UniGene)

Genome Scan models

Genomic contigs
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Finding Candidate
Gene 

Disease Gene Candidate

Supported by

•EST hits

•Gene predictions

LocusLink

LocusLink Entry

BLink

But what could it do?
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BLink Results

Hit to yeast

Entrez: Saccharomyces RefSeq Protein

Saccharomyces Genome Database
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Yeast Homologue Function

Human Function?

Regulator of membrane pump expression in renal tubules?
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Mouse Genome Resources - Sequencing
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Mouse Genome Monthly
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Shotgun Reads

Whole Genome Shotgun + BAC reads
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Mouse Genome BLAST Page
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Whole Genome Shotgun
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Service Addresses

•General Help info@ncbi.nlm.nih.gov
•Updates to records update@ncbi.nlm.nih.gov
•Questions about BLAST blast-help@ncbi.nlm.nih.gov

•Sequin submissions gb-sub@ncbi.nlm.nih.gov

•Batch Submissions batch-sub@ncbi.nlm.nih.gov

E-mail Servers

•BLAST Server blast@ncbi.nlm.nih.gov

•Query Server query@ncbi.nlm.nih.gov


